Coping with cancer, its treatment and recovery are dyadic processes within a relationship. Sexual dysfunctions and problems of penile cancer may add to the demands of coping. Aim. The prospective study aimed to describe the dyadic aspects of sexual well-being and life satisfaction before and 1 year after organ-sparing laser treatment of penile carcinoma. Methods. A consecutive series of 29 patients with penile carcinoma suitable for laser treatment were included together with their partners, median age 60 (37-73) years and 57 (30-72) years, respectively. Median length of relationship was 29 years (1-54 years). The participants completed structured interviews before treatment, at 6 months' and 12 months' follow-up. The interview addressed sexual activities, sexual functions, verbal (sexual) communication, and life satisfaction. Main Outcome Measures. Three well-validated instruments were included: Hospital Anxiety and Depression Scale, International Index of Erectile Function-5, and Life Satisfaction checklist, LiSat-11. The interviews contained the same questions for patients and partners at all three measuring points.
Introduction
P enile carcinoma is a relatively rare disease in the Western population with variations within several European regions, ranging from 0.5 to 1.6 per 100,000 males; the incidence is slightly increasing. In the non-Western world, the incidence is much higher and can reach as much as 10% of all malignant diseases in men [1] . Penile carcinoma mostly affects the elderly population [2] .
Long patients' delay in seeking treatment, as well as varied treatment options with impact on sexual life, is common [3] . However, research focusing this group of patients is quite rare, probably due to small, heterogeneous samples and a mixture of treatment opportunities making comparisons difficult.
Worldwide, only a few studies have focused on the psychological and social impact of penile cancer and its different treatment modalities. The psychosocial impact of penile cancer and, not the least, the symbolic nature of genital cancer, with vulnerability in terms of the man's sense of masculinity, may lead to sexual dysfunctions, adding to the demands of coping. In a small qualitative study among men with penile cancer treated with partial or total penile amputation, the impact on quality of life and sexuality was studied by Bullen et al. [4] . The authors found that penile amputation alters the sense of masculinity, but psycho-sexual adaptation was feasible for men in strong and supportive relationships. Evidence for maintaining overall sexual well-being with organ-sparing treatment in contrast to partial penile amputation has, though, been found [5] [6] [7] [8] [9] [10] [11] .
We have previously found that men, treated with combined laser treatment, to a large extent resumed their sexual activities after treatment, despite distressing decreased erectile function and low sexual interest in a fifth of the patients [12] . However, in that retrospective study, there was a lack of a dynamic partner perspective. If the treatment causes sexual dysfunctions, it will, most likely, affect the partner. Furthermore, partners' sexual dysfunctions can affect the patients' sexuality [13] .
The aim of this prospective study was to describe dyadic aspects of sexual well-being and life satisfaction before and 1 year after organsparing laser treatment of penile carcinoma. The hypothesis was that couples with congruent experiences of sexual activities and sexual functions who were active in communication about sexuality are able to cope satisfactorily with partner relationship, sexual life, and life as a whole.
The study is one in a series of reports on men who have had organ-sparing laser treatment for penile carcinoma. We have previously described their demographic data, symptoms, treatmentseeking behavior, comorbidities, sexual functions/ dysfunctions, sexual activities, and satisfaction.
The age span ranged from 37 years up to 90 years, and the partners were not included [3, 12, 14] .
Methods
In the present prospective observational study addressing sexuality, and life satisfaction, couples were approached at three measuring points: immediately prior to treatment for penile carcinoma, and after 6 and 12 months. The definition of partner was characterized as having a stable partner relationship (hetero or homosexual) but not necessarily cohabiting.
The researchers used face-to-face semistructured interviews. One and the same interviewer (E.S., an experienced medical social worker not involved in the patients' clinical care) presented the items orally. The interview lean on an meticulous sexological case history (including 50 questions). Sexual dysfunctions (see Table 2 ) were defined as follows: low desire/decreased sexual interest (men and women), absent or diminished feelings of sexual desire or interest, respectively, with absent feelings of sexual thoughts or fantasies; erectile dysfunction, consistent or recurrent inability to attain and/or maintain penile erection sufficient for sexual activity; premature ejaculation, ejaculation occurring sooner than desired (within 2 minutes; before or shortly after penetration over which the man has minimal or no control); retarded/anejaculation, undue delay or absence of ejaculation during sexual activity; dyspareunia (men and women), persistent or recurrent genital pain during sexual activity; female lubrication dysfunction, absence of or marked diminished feelings of sexual arousal and/or complains of absent or impaired genital sexual arousal; and orgasmic dysfunction (women), lack of orgasm or marked delay of orgasm from any kind of sexual stimulation (all these concerning manifest sexual dysfunctions, i.e., occurring always, nearly always, rather often). This was followed by three validated self-reporting questionnaires (see below) completed by the participants. The sessions were individual for patients and their partners. Each interview took approximately 1 hour.
Main Outcome Measures
The structured interviews had almost identical questions for patients and partners, at all three measuring points. The questions covered demographic data, comorbidity, sexual function/ dysfunction, sexual activities, and occurrence of verbal communication about sexuality and life satisfaction. Moreover, three self-reporting, wellvalidated instruments were included. Concerning life satisfaction (LiSat-11), an ad hoc comparator population of 935 men and 809 women, aged 34 to 74 years, were extracted from a nationally representative study of sexual life and life satisfaction in Sweden [15] .
Self-Report Instruments
LiSat-11 LiSat-11 is a generic instrument with 11 statements encompassing perceived actual satisfaction with life as a whole as well as satisfaction with 10 specific domains of life. Along a six-graded scale, possible answers range from very dissatisfied to very satisfied. Responses can validly be dichotomized into satisfied (very satisfied and satisfied) or not satisfied (rather satisfied, rather dissatisfied, dissatisfied, and very dissatisfied) [13] . Construct analysis has shown that each domain is incorporated in one of four factors: health, closeness, leisure, and provision.
Anxiety and Depression: The Hospital Anxiety and Depression Scale (HADS)
The well-validated Hospital Anxiety and Depression Scale (HADS) consists of 14 questions [16] . Seven items measure occurrence of anxiety, and seven measure depression. Each item has a fourgraded scale for answers with scores (0-3) constructed for aggregation of each of the two subscales. Cutoff scores for anxiety and depression, respectively, have been identified as ≥11 [17] .
Erectile Function: The International Index of Erectile Function (IIEF-5) For assessing erectile function, the universally used IIEF-5 was included [18] . The aggregated score ranges from 1 to 25; the cutoff score of ≥21 signifies the border between normal and subnormal erectile function.
Statistics
The data were analyzed with the use of spss version 17 (SPSS inc, Chicago, IL, USA). Numbers of subjects are generally given in the results owing to the small sample size.
We assessed the level of agreement between the partners' reports of sexual activities, dysfunction, and satisfaction using Cohen's kappa for categorical variables, determining whether the level of agreement was significantly higher than the level expected to occur by chance (where values >0.60 represented substantial to strong agreement).
The nonparametric sign test was used to test differences in medians in the distribution over time comparing satisfaction with sexual life at baseline and after 12 months. The chosen level of significance was α of 0.05.
Ethics
The study was approved by the Regional Ethics Review Board, Uppsala Sweden (2005:112). Informed consent was approved/given by patients and their partners.
Results
As no significant differences were found between the interview data at 6 and 12 months, results are given at baseline and at 12 months of follow-up.
Study Participants
Included were all patients younger than 75 years who were referred to Department of Urology, University Hospital Örebro, Sweden, with penile carcinoma suitable for laser treatment and not previously treated with combined laser. During the period May 2005 to April 2009, 67 patients fulfilled the criteria and were invited to participate in the prospective study. Eight men declined participation. Furthermore, nine participated in the baseline interview but were later judged to have tumor stages too advanced to be suitable for organ-sparing therapy. Of the remaining 50 patients, 41 (82%) had a stable relationship. One couple lived in a homosexual relationship.
Thirty-four partners of these 41 eligible patients agreed to participate and were interviewed at baseline; 31 were interviewed at 6 months' follow-up and 29 at 12 months' followup. Thus, the response rate was 83% at baseline. Three partners declined to participate without explanation at the 6-month follow-up, and at 12 months, a further two were lost due to separation and death, leaving 29 couples fulfilling all three interviews. The response rate was 71% at the 12-month follow-up.
Patients with partners unwilling to participate in the study were found to be significantly older but did not differ concerning tumor stage, sexual function, or sexual activities. Partners who were initially included but dropped out at the second or third interview did not differ (significantly) in any of the investigated variables.
Sociodemographics
Patients' median age was 60 years (range 37-73), and partners' 57 years (range 30-72). Eight couples were retired, and all others were vocationally active. The median duration of the relationships was 29 years (range 1-54 years).
Health
The majority (n = 12) had tumor stage pT1, and 14 had tumor grade G2. Two patients had a total penectomy between 6 and 12 months after first treatment.
There was a high level of comorbidity at baseline, with 16/29 (55%) of the patients reporting concomitant and diagnosed illnesses, along with 13/29 (45%) of the partners (Table 1) . According to the HADS [16] , none were depressed at any of the three measuring points. Anxiety was, on the other hand, present among five partners at baseline but not at follow-up, while two patients were found with anxiety 12 months after treatment.
Couples at Diagnosis and 1 Year after Laser Treatment
Eight couples had not been sexually active, with penetrative intercourse, for several years before the laser treatment; the reasons given were symptoms of penile carcinoma, concomitant illness (see Table 1 ), and own or partner's decreased sexual interest. Nor had these couples resumed sexual activities at 12 months' follow-up. For the 21 sexually active couples, activities showed minor and statistically nonsignificant changes from baseline to follow-up 1 year later.
At the 12-month follow-up, four couples had ceased having penetrative intercourse but were sexually active in other ways. These couples reported that this withdrawal was caused by the penile carcinoma and/or its treatment. The four patients were found with tumor stages T1-T2.
Two of these men had had total penectomy due to relapse (tumors staged pT2, G2, and G3 respectively). Notably, both had been able to resume penetrative intercourse during the first months after laser treatment and up until the time of relapse. The couples showed high within-couple agreement (interpartner reliability) with respect to having penetrative intercourse (Table 2) . Time since last sexual activity was estimated by most of the couples to be within the last month (11/21 pretreatment and 16/19 post-treatment).
Sexual Function and Dysfunction
Of the 21 sexually active, with penetrative intercourse, the most common sexual dysfunction among patients was manifest dyspareunia (see Table 2 ). As many as 10 out of this 21 suffered from genital sexual pain. However, at 12 months' follow-up, this dysfunction remained for two men. Furthermore, at 12 months, almost half of the patients (15/29) experienced decreased sensibility of the glans penis; all but two reported these somatic sensations as negative.
Concerning other sexual dysfunctions, only manifest decreased sexual interest occurred more frequently (13/29 before and 10/29 after treatment) than dyspareunia. Sexual desire dysfunction had a much lower prevalence, as did manifest premature ejaculation. Manifest retarded ejaculation/ anejaculation occurred for six of the 21 before and four after treatment. For the sexually active, manifest erectile dysfunction occurred in two patients prior to treatment and in three at follow-up.
The IIEF score was registered as "normal" with a score ≥22 in 14 patients before and in 10 patients at 1 year after treatment. Before being diagnosed with penile carcinoma, two men had received PDE5 inhibitors, and at follow-up, a further four patients used this pharmacological treatment with success. The prevalence of sexual dysfunction had decreased for all male dysfunctions, except for erectile dysfunction, at the 12-month follow-up. Among the partners, the most common sexual dysfunction was low sexual desire (eight partners at baseline and nine a year later), followed by decreased vaginal lubrication (five and two women, respectively). Orgasmic dysfunction was reported by one woman at baseline and a further three at follow-up. No partner reported dyspareunia or vaginismus.
There was a within-couple-agreement concerning erectile dysfunction, retarded ejaculation (at baseline) and decreased vaginal lubrication (Table 2) .
At the time prior to treatment, 12/29 (41%) of the couples reported an active ongoing verbal communication about (their) sexuality; 1 year later, one couple had ceased such communication. Seven patients and five partners had raised questions on sexual issues with the health care personnel.
Life Satisfaction
At baseline, and after 12 months, similar proportions of patients and partners were satisfied/very satisfied with life as a whole, at par with (or more than) the comparators (Table 3) . Two items, satisfaction with somatic health and with sexual life, differed markedly from the comparators. Considerably fewer patients were satisfied with their somatic health. However, only satisfaction with sexual life at 12 months' follow-up showed significant differences between patients and comparators, the former being significantly less satisfied (P = 0.039) ( Table 3) . Couples with an active, partner-related sexual life at follow-up reported coherence in high satisfaction with life as a whole. Differences in satisfaction with sexual life were found only in sexually active couples where the patient reported a higher satisfaction level than the partner prior to treatment, but lower a year later. The sexually inactive couples showed coherence in being unsatisfied with their sexual life at baseline and after 12 months, with the exception of one couple.
Discussion
The major finding of this prospective investigation was the high degree of coherence between patient and partner experiences of sexuality as well as life satisfaction before and after treatment of penile carcinoma. Both patients and partners were satisfied with life as whole at par with the general population. This was true also for the domains partner relationship, family life, leisure, social contacts, psychological health, personal ADL, vocation, and economy. Not surprisingly, patients' somatic health was found to be lower than that of the Swedish population. Furthermore, a year after treatment, sexual satisfaction was significantly lower among patients. This finding contrasts to our earlier retrospective study of 46 men with the same diagnosis and treatment modalities, which showed levels of satisfaction with sexual life equal to those in the general male population [12] . This difference could possibly be explained by a median time of three years from treatment to assessment in the retrospective study, indicating an adaptation to the sexual situation after several years. In the present prospective investigation, sexually inactive couples were found to have low sexual satisfaction, indicating the importance of acknowledging sexuality in the case history as well as in the clinical care of patients and partners.
We have not been able to locate earlier published data on penile carcinoma and the effect on couples' sexual well-being, but there are, however, findings in the literature suggesting that having a partner with good sexual function positively affects the sexual outcomes in males treated for prostate cancer [19] , and there is reason to believe that this would be the case also for men with penile cancer. Knowledge about how partners' sexual dysfunctions influence each other suggests the importance of thinking in terms of partner relationship when evaluating sexual outcomes after treatment [20, 21] . This is also supported by epidemiological data showing that men's sexual dysfunctions are closely coherent with women's dysfunctions and vice versa [15, 22] .
Coping with the diagnosis of cancer, its treatment and its recovery are dyadic processes within a relationship. This dynamic process is affected by both the patient's and partners overall adjustment to life as a whole and also to different life domains. Generally, the onset of cancer have been found to have a negative impact on both sexuality and sexual relationships, most often seen as total cessation of sexual activities or markedly decreased frequency [23] .
A fourth of the couples in the present sample were without a mutual sexual life, and all of them experienced low sexual satisfaction. Malignancy, concomitant diseases, or lack of sexual interest were reasons given for the sexual inactivity. In a population with a median age of around 60 years, concomitant diseases, in patients as well as partners, should be expected and kept in mind as belonging to risk factors for sexual dysfunctions [24] . Occurrence of partners' diagnosed comorbidity increased between baseline and the 12-month follow-up. This is in agreement with findings from a large Swedish cohort study of partners to persons diagnosed with cancer; during the first year after diagnosis, the partners were found to be vulnerable to ill health [25] . Neither patients nor partners, in our study, were found to be depressed. Anxiety, on the other hand, was reported by 17% of the partners before treatment but none a year later. Here, patients showed a different pattern. One interpretation is that the psychological defense mechanisms differ in time for patient and partner. The HADS has been used in patients with penile carcinoma; in a study of 14 subjects, all with penile amputation, D'Ancona et al. found none to be depressed or experiencing anxiety [26] . However, in another investigation of 17 patients with different treatment regimes, 30% felt anxiety and 6% were depressed [27] .
The prevalence of sexual dysfunctions was generally high in the investigated men with penile cancer compared with evidence-based epidemiological data [24] . However, as discussed in a review by Maddineni et al., prevalence studies of men treated for penile carcinoma are rare, with small samples and without consensus in methods and measurements [28] . Sexual outcomes have though been studied after partial or total penectomy or radiotherapy [6, 7, 29] , and in recent decades, these widened to several organ-preserving modalities and glansectomy with subsequent reconstruction [11, 30, 31] . In these studies, sexuality is not in focus but described in one or two lines. For example, Romero et al. only included patients that were sexually active and without other serious illness that could interfere with sexual function [7] . In a study of patients receiving brachytherapy, Crook et al. focused on erectile function at baseline and follow-ups, showing that of 27 men who were "potent" before treatment almost all retained their erectile function afterwards [8] .
Notably, in the present study, manifest decreased sexual interest occurred more often than expected for the patients, both at baseline (45%) and a year after treatment (34%). Furthermore, a high prevalence of dyspareunia, before treatment (almost 50%), was somewhat surprising. However, genital pain at baseline could be explained by penile lesions, which is supported by the finding of a much lower prevalence after treatment a year later (12%). Decreased penile sensibility is another finding which is clinically important when focusing on sexuality and restoring sexual life and satisfaction. Manifest retarded ejaculation occurred more often in this group of patients than in the general population. One main explanation of this dysfunction, as well as of the increase in female orgasmic dysfunction at follow-up, is psychological rather than physical. Orgasm can be hindered by worries, which are emotions that are present when coping with cancer.
Manifest erectile dysfunction is the most often investigated sexual dysfunction, both in descriptive and analytical epidemiology. In the present study, this dysfunction was not as pronounced as several other dysfunctions, and furthermore, when occurring, it was successfully treated with pharmacological treatment with PDE5 inhibitors. For the female partner, low vaginal lubrication occurred quite often which is expected due to the relatively high age of the participants (i.e., postmenopausal). This dysfunction can also be positively treated with different pharmacological therapies such as lubricants and hormonal therapy, which could explain the decrease in prevalence at follow-up.
When diagnosed with penile carcinoma, not only patients' and partners' sexual function but also their experience of sexual satisfaction and the importance of sexuality have to be considered as indicators when deciding appropriate treatment strategies. Sexual well-being among couples dealing with cancer is not only a question of physical function; there is a possibility that the impact of sexual problems negatively affects both the patients' and his partner's self-confidence and thereby global life satisfaction [32, 33] . Such an impact will be an unnecessary burden during a difficult period in life and is an indication for a broader approach to sexuality. Our findings concerning the couples' low levels of verbal communication on sexuality also highlight the need for attention and the availability of sexological help and perhaps treatment. This could preferably be done as early as 6 months after diagnosis as we found no significant differences in answers at the two occasions for the interviews.
The benefit of organ-sparing techniques for maintaining sexual function has illuminated the need for studying sexual outcomes in penile carcinoma. In the past decade, glansectomy, in combination with glans reconstruction, has been evaluated as an alternative to partial penectomy, but still with large differences in the use of validated tools and results of sexual outcomes [11, 30, 31, 34] . Nevertheless, when summarizing these findings, and not surprisingly, there is more to gain in sexual well-being for both patients and partners when there is a possibility of penilepreserving treatment. The partner perspective in penile carcinoma has not, as far as we know, been studied. In our earlier retrospective study, we described the partner perspective from point of view of the patients. This approach has also been used by Gulino et al. who found that 6 months after glans reconstruction, patients rated the relationships with partner and family as being as good as before the debut of the disease [11] .
The present study has its limitation in the small number of patients and partners; thus, interpretations should be made with caution. However, penile carcinoma is a rare malignancy, and a strength of the study is that the participants belong to a consecutive series of men younger than 75 years and were treated at one and the same university hospital specializing in laser treatment of penile carcinoma. The response rate at baseline and at the 12-month follow-up was high (83% and 71%, respectively). Furthermore, an experienced medical social worker performed all interviews.
Penile carcinoma is a rare malignancy surrounded by deficient knowledge in society and with several treatment options available. Many patients are unaware of the risk for negative side effects on sexual function and are not able to process these questions before the diagnosis. The importance of involving the partner in the consultation process together with the patient, the physician, and other medical professionals is underlined.
Conclusion
There is a high level of within-couple agreement between patients' and partners' experiences of sexual activities, sexual function, and life satisfaction before and 1 year after organ-sparring treatment of penile carcinoma. The couples' satisfaction with life as a whole is on a par with that of the general population. This is true also for several domains of life. Not surprisingly, they experienced lower satisfaction with health and with sexual life 1 year after treatment. The latter finding can be explained by a rather high proportion being unsatisfactory sexually inactive, and sexual dysfunctions were not uncommon. The sexual verbal communication was low, indicting difficulties in the coping process. Thus, sexological case history, counseling, and/or treatment seems to be important for this group of patients and their spouses.
